German Research Training Groups: Profile and Goals
In an attempt to offer an alternative to the traditional student-teacher relationship in doctoral studies, in the early 90s the German Research Foundation (Deutsche Forschungsgemein-
schaft, abbr. DFG) established so-called Research Training Groups (Graduiertenkollegs)
offering a new form of structured doctoral education. A Research Training Group (RTG) constitutes a temporary program focusing on a special research topic that covers a set of doctoral projects and is supported by a study program at a single German university, at a small group of German universities, or at a German university cooperating with foreign partners. It is run by a group of cooperating researchers who apply for the funding at the DFG. The study program is compulsory for the doctoral and postdoctoral students and is held to provide the RTG students with well-founded methodological skills as well as with specialized knowledge in the particular field of research. Furthermore, an early integration of the RTG students in the research activities of a collaborative research environment is appreciated as well as an international and interdisciplinary orientation. The DFG grants fellowships to doctoral and postdoctoral students as well as funds for travel expenses and In this paper, we study the performance of German Research Training Groups funded by the DFG by assessing their performance in two important respects: (1) the completion of doctoral degrees and (2) the scientific visibility of RTG students. As a measure of scientific visibility besides publications, we also include presentations at conferences and workshops. As FABEL/LEHMANN/WARNING (2003) argue, presentations (at least those at refereed conferences) represent an "intermediate" indicator of research performance as they usually lead to publications at a later point in time. Hence, it would seem only fair to complement the data on publication output by the data on presentations -especially as we assess the performance of very young researchers at a very early point of time in their academic careers. However, as information on the latter is only available for a share of RTGs in our sample, we will not use the corresponding data in the Data Envelopment Analysis (DEA) performed in the last step of our analysis. The data on performance measures were extracted from the detailed reports of the Research Training Groups that are part of the application for a third funding period. The RTGs in our sample hence had a strong incentive to fully document their output in order to succeed in their application. On the one hand, the reports for the second funding period are especially suitable for our analysis, because at the time of submission, the RTGs already existed long enough to be able to report output of RTG students. The reports for the first funding period, on the other hand, contain only information on the years 1-2 (with hardly any performance data to be reported yet) and the ones on the third funding period presumably will only contain incomplete data as there is no incentive for fully reporting when the RTGs cannot be renewed again. The inclusion of these reports in the data set would hence not seem appropriate.
While doctoral degrees and publication data are an integral part of RTG reports (with the DFG explicitly asking for the respective data), this is not the case for our intermediate indicator of research performance, presentations at conferences, and workshops. Still and even though the DFG does not require the respective figures to be included in the reports, 75 out of 86 RTGs report on this category. As a consequence, we present the descriptive data on this indicator in section 3, but we do not include it in the DEA performed in section 4. 
Descriptives
In the following, we present the descriptive data on the measures we use to assess the performance of the German RTGs: (1) doctoral degrees and (2) scientific visibility.
(1) Doctoral Degrees
Our first performance measure is rather obvious from the key goal of an RTG: It is the number of successfully completed doctoral degrees. It is measured as the share of completed doctorates per doctoral student and year. According to our data, a little less than one of ten doctoral students (8.49%) on average receives his or her doctoral degree per year. While in the most active RTG almost one third of doctoral students per year completes the degree, there are also four RTGs that do not report the completion of one single doctoral degree (see 
Legend: HSS = humanities & social sciences, NLS = natural & life sciences Source: own data
While the reported publication figures may seem quite low at first sight, one has to bear in mind that we are regarding very young researchers here. Most of them are doctoral students who come into contact with scientific research for the first time of their academic career. As postdoctoral students could be expected to show more active publication patterns and as their shares vary related to their RTGs, it would be interesting to regard only the publication output of doctoral students when comparing the scientific visibility of RTGs. This information, however, is not easily available. In the DEA performed in section 4, however, we are able to account for differing shares of postdoctoral students by regarding the different production inputs of doctoral and postdoctoral students.
Concerning the different publication outlets, these, too, differ significantly between the disciplines. Therefore, the RTG students of an RTG belonging to the natural & life sciences publish articles particularly in scientific journals with 0.11 articles per RTG student and year, whereas RTG students in an RTG belonging to the humanities & social sciences mostly HSS NLS average HSS NLS publish book sections with 0.22 book sections per RTG student and year. Table 2 shows the different kinds of publications that can be distinguished in the data and those publications´ use by RTG students. Figure 3 shows the publication patterns for the RTGs belonging to the humanities & social sciences and to the natural & life sciences respectively. Furthermore, it has to be kept in mind that in our data set we are not able to adjust for a possibly differing quality of journals (or even articles) as there is no comprehensive journal ranking for all the different study fields under consideration. If the RTG students in the natural & life sciences systematically aimed at more reputable journals, this then would also be able to explain the observed differences in publication output.
(b) Presentations
Presentations at conferences and workshops are an indicator that is only available for 75 out of the 86 RTGs. This indicator has to be interpreted with caution as the corresponding information is not an integral part of the reports as demanded by the DFG. RTG students from an RTG belonging to the humanities & social sciences are also more active when they are about to present their research findings (table 3) 
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Regarding different types of presentations, we distinguish between talks and poster presentations. The presentations we were not able to assign to one of the two categories were allocated to the category "unspecified" (see figure 4) . 
The Input-Output Structure of the DEA Model
As inputs, we use (1) the number of fellowship months of doctoral students per year and (2) the number of fellowship months of postdoctoral students per year. Thus, we count how many months in total the DFG supported the doctoral students ("Fellowship months of doctoral students") and, respectively, the postdoctoral students ("Fellowship months of postdoctoral students") of a given RTG. Afterwards we normalize the figures on a year basis. We prefer the number of fellowship months as input variable to the number of RTG students in any given year because the former is not susceptible to a fluctuation bias. 
Source: own data
As outputs, we include (1) the share of completed doctorates per RTG and year and (2) the number of publications per RTG and year. We exclude presentations because we do not have the corresponding data for our whole set of RTGs. Furthermore, presentations correlate significantly positive with publications (r=0.6, 0.1%-level). As publication data is available for all RTGs in our sample, we include those instead of presentations in the DEA.
We use While three of these score highly on publication output (with varying success in the completion of doctoral degrees), one clearly concentrates on the completion of doctoral degrees and is characterized by a comparatively lower publication output. Regarding the average efficiency score of 59.9% and the share of RTGs that operate at a relative inefficiency, the efficiency can still be improved. However, it has to be kept in mind that maybe an RTG scores low on publication output because it concentrates on high-quality journal publications instead of going for a "mass production" in lower ranked publication outlets. However, according to our DEA, the lowest performing RTG (efficiency score of 19.8%) was in fact not renewed for a third funding period by the DFG (whose referees should be in a position to evaluate the quality of publications). This hints at the plausibility of our analysis.
Furthermore, the average efficiency score of those RTGs in the humanities & social sciences that were not renewed by the DFG is about ten percentage points below the average efficiency score of all RTGs from the respective disciplinary field in the sample. In the humanities & social sciences, the RTGs with a below average efficiency score have a significantly lower chance of being renewed than those with an efficiency score above average. Two of these score comparatively highly on doctoral completion rates (with varying success in generating publication output), one is characterized by a comparatively low doctoral completion rate but generates a comparatively high publication output, one actually succeeds in both: doctoral completion and publication output. The small number of RTGs that operate at a relative efficiency and the average efficiency index of 61.7% both hint at considerable room for efficiency improvement. However, the same caveat as above is still true: Without an adequate measure of publication quality an efficiency analysis of RTGs is generally incomplete and should only be interpreted with caution. However, according to our DEA again, the lowest performing RTG (with an efficiency score as low as 9.6%) was not renewed for a third funding period by the DFG, which hints at the plausibility of our analysis. As it was the case in the humanities & social sciences, the average efficiency score of those RTGs in the natural & life sciences that were not renewed by the DFG is below the average efficiency score of all RTGs from the respective disciplinary field in the sample; and RTGs with a below average efficiency score have a significantly lower chance of being renewed than those with an efficiency score above average. 
Conclusions
Even though Research Training Groups were already established in the early 90s, their performance has not been evaluated as yet. In this paper, we undertook a first step in that direction and assessed the performance of German RTGs in two different disciplinary fields: the humanities & social sciences on the one hand and the natural & life sciences on the other hand. We did so by assessing (1) the doctoral completion rate and (2) the scientific visibility of doctoral and postdoctoral students as measured by their publication and presentation output. We are able to show that the performance of German RTGs varies considerably in and between the different disciplinary fields: While the average doctoral completion rate of the RTGs belonging to the humanities & social sciences was almost as high as the one of the RTGs belonging to the natural & life sciences, the average publication and presentation outputs both were considerably higher in the RTGs belonging to the humanities & social sciences. An additionally performed output-oriented constant returns-to-scale Data Envelopment Analysis (DEA) with doctoral degrees and publications as outputs and fellowship months of doctoral and postdoctoral RTG students as inputs reveals that there seems to be a remarkable potential for a performance improvement among RTGs in both disciplinary fields.
